During the last 25 years researchers proposed a number of conceptual frameworks to measure the various functions of instructional leadership. One of the most frequently used frameworks is the Principal Instructional Management Rating Scale (PIMRS). Despite the great number of studies employing the PIMRS, evidence for its reliability and validity is relatively limited. In addition, we still don't know much in relation to the extent to which this instrument could be used in diverse demographic and cultural educational settings. This study explores the content, face, construct validity and reliability of the PIMRS in the Chinese Educational System. A total number of 311 teachers from five middle schools in Haidian District of Beijing participated in the study. The data were analysed using Confirmatory Factor Analysis. On an overall basis the results provided support to the face, content and construct validity and internal consistency of the PIMRS. However, six out of the fifty items had to be removed to reach satisfactory fit indices. Implications of the findings in relation to the importance of evaluating the measuring properties of research instruments are discussed and suggestions for future studies are finally provided.
Introduction
Instructional leadership is identified in the literature as a factor associated with effective schools, by improving quality of teaching, which in turn enhance student 1 Corresponding author's postal address: Faculty of Education, University of Cambridge, 184
Hills Road, CB2 8PQ, Cambridge, England, Tel: +44(0)1223 767554, Email:pa241@cam.ac.uk learning (Bush, 2015; Antoniou, 2013b) . Instructional leadership has been defined in a number of different ways, some of which refer to activities directly and others indirectly related to the processes of teaching and learning (Shatzer et al., 2014; Marks & Printy, 2003) . According to Portin et al. (2003) , Instructional leadership is the process of "assuring quality of instruction, modeling teaching practice, supervising curriculum, and assuring quality of teaching resources" (p. 18). It involves a number of functions such as coaching, critical reflection, teacher collaboration, teachers as action researchers and generally collaborative and critical thinking on quality of teaching (Glanz & Neville, 1997) .
Many studies have been conducted during the last years to enhance our understanding and importance of instructional leadership (Hallinger & Lee, 2014; Bush & Glover, 2014) . According to Leithwood et al. (2004) , instructional leadership was seen as having an indirect impact on student outcomes through improving organizational learning culture and staff performance. Likewise, Marks and Printy (2003) found that school effectiveness could be improved by adopting instructional leadership. Robinson et al. (2008) focused on another point, concluding that transformational leadership associated with instructional leadership could have a significant influence on student outcomes and achievements. Lee et al. (2012) have summarized the two main conclusions that stem from all previous studies on the concept. The first was that instructional leadership affected learning organizations' performances in a positive way. The second was that instructional leadership is a multifaceted structure that adjusts differently depending on the context, which is of great importance to this study.
During the last 25 years researchers proposed a number of conceptual frameworks aiming to describe the various functions of instructional leadership (e.g., Bossert, Dwyer, Rowan, & Lee, 1982; Hallinger & Murphy, 1985; Pitner, 1988; Leithwood & Stager, 1989; Ogawa & Bossert, 1995) . In addition to the conceptual progress, methodological progress has also been made through the development of improved data collection instruments measuring instructional leadership (e.g., Leithwood & Steinbach, 1991) . One of the most renowned and frequently used conceptual frameworks of instructional leadership is the Principal Instructional Management Rating Scale (PIMRS) (Hallinger, 1983; Hallinger & Murphy, 1985) . During the last years, the PIMRS has been used extensively in more than twenty-five countries and in more than two-hundred empirical studies . According to , the PIMRS has maintained a consistent record of yielding reliable and valid data. In particular and in relation to the PIMRS reliability, Hallinger (2008) states that "while relatively few researchers using the instrument sought to replicate the initial findings, several did. The replication studies of reliability and validity included Howe (1995) , Jones (1987) , Nogay (1995) , Sawyer (1997) , Taraseina (1993) , and Wotany (1999)" (p. 24) .
However, the earlier review by Hallinger (2011b) examined broadly the various methodologies that have been employed, utilising the PIMRS. As a result, very few information was provided in relation to the reliability and construct validity of the PIMRS based on the results obtained in previous studies. A number of researchers (e.g., Krug, 1990) have discussed some of the main issues related with the quality of the PIMRS. For example, a criticism relates to the length and complexity of the items.
The main criticism is related to the lack of supportive evidence in relation to its reliability and validity which are sometimes hard to assess mainly because of insufficient size of research samples. Most importantly, we still don't know much in relation to the extent to which the PIRMS is sensitive and appropriate to use in schools of different and diverse student population, schools of different size, of different levels of education (from primary to secondary) etc. In addition, it is still not clear whether the instrument is sensitive to diverse contextual factors which could modify the interpretation of the items included in the PIMRS (Condon & Matthews 2010) . The above issues stress the importance of an updated evaluation of the validity and reliability of the PIMRS through appropriate statistical approaches such as the Confirmatory Factor Analysis.
In addition, very little information is available in relation to the measuring properties, and especially about the construct validity, of the PIRMS in the Chinese Educational System. As acknowledged, from the rather limited number of studies evaluating the validity of the PIMRS, three were conducted in the United States (Hallinger, 1983; Howe, 1995; Jones, 1987) , one in Thailand (Taraseina, 1993) , and one in Cameroon (Wotany, 1999) . The overall conclusion from the literature is that there is a general shortage of research on leadership in the Chinese context (Walker & Dimmock, 2002) . Despite the growing interest and writings on school leadership in the Chinese context (Sun, 2014) , most studies have explored the links between headteacher's leadership and student outcomes in a western context, and school leadership has been mainly constructed and developed theoretically by Western scholars (Bush, 2014) . Thus, we could claim that a greater focus on a cultural approach to exploring leadership must be undertaken because leadership in the West and in China possess different cultural roots (C.-C. Chen & Lee, 2008; Edwards & Turnbull, 2013) . Leadership is a socially constructed process the essences of which are culturally affected. This is important as not only the conceptualisation of leadership varies, but also the ways it is exercised varies across societal cultures (Dimmock & Walker, 2005; Yukl, 2006) . As Dimmock (2011) argues "it is timely for educational researchers in Asia to generate cultural-and empirical-knowledge based in school leadership that will speak to the specific interests of Asian students, educators and practitioners" (p. 321).
Research Aims
Exploring the measuring properties of research tools is important and has important implications to the research design, the quality of the data and the conclusions drawn.
Considering the importance attributed to measuring school leadership and identifying its relation to student outcomes internationally, a detailed and systematic evaluation of the measuring properties of widespread research instruments and tools is necessary for further improvements in this field. This is even more important in the case of the PIMRS, as no systematic attempt to evaluate its measuring properties has been undertaken since 1985 (Hallinger & Murphy, 1985) .
In addition, the use of Confirmatory Factor Analysis approaches to evaluate the construct validity and internal consistency of the PIRMS has very rarely been reported. For those reasons, and also taking into consideration the contextual and cultural characteristics of the Chinese educational system, the purpose of this study is to explore the face, content and construct validity, reliability and internal consistency of the PIMRS research tool and provide suggestions to researchers, school headteachers and educators in relation to the extent to which the PIMRS could be used in the Chinese educational system to measure instructional leadership. In doing so, the importance of considering contextual and cultural factors in choosing appropriate methodological tools to measure instructional leadership is also discussed.
Framework of the study -PIMRS
The Principal Instructional Management Rating Scale (PIMRS) was designed by Hallinger and Murphy (1985) (almost always). Particularly, the "Defining the School Mission" dimension, consists of two functions, i.e., frames the school's goals and communicates the school's goals. Both of those functions are related with the extent to which a headteacher works with teachers to develop the school mission and the extent to which this mission is focused on student academic progress. The second dimension relates to the extent to which a headteacher coordinates the school instructional program. This incorporates three leadership functions: supervises and evaluates instruction, coordinates the curriculum, and monitors student progress. Finally, the third dimension of the PIMRS consists of several functions such as protecting teaching time, promoting teacher professional development, maintaining high visibility, providing incentives for teachers, and providing incentives for learning. This dimension has a broader focus and to a certain extent overlaps with factors related with transformational leadership (e.g., Leithwood et al., 2006; Marks & Printy, 2003) .
Research Methods
Employing a survey research design, five middle (lower secondary) schools have been selected from the Haidian District of Beijing. From a total number of 544 teachers that were working at the five schools of our sample, we distributed 492 questionnaires. A total number of 311 questionnaires were returned (a response rate of 63.2%).
Information related with the procedure employed to translate the PIMRS and the participants are provided below.
Translating the PIMRS
The questionnaire has been translated in Chinese following the approach proposed by Beaton et al., (2000) . Particularly, for the forward translation step, we generated two translations of the original questionnaire by two independent translators, who are native speakers of the Chinese language. Following the comparison between the two independent translations, a reconciled language version has been developed along with a report elaborating on the reconciliation rationale. Then, for the backward translation step, the reconciled questionnaire in Chinese language was translated into English by one professional translator, native speaker of the Chinese language and fluent in English. The backward translation version and the original questionnaire have been finally compared. Some minor discrepancies that have been encountered have been resolved.
Sampling
Due to the size and complexity of the educational system in China, it was not possible to gain a representative sample of the whole country. For practical and accessibility reasons, it was decided to focus on Haidian District of Beijing. Haidian is the second largest district in Beijing. It lies towards the northwestern part of the urban core and it is where most universities are located. Schools in Haidian district are considered as among the best schools and are usually found at the top of the education league in China.
The sampling approach was based on a random stratified approach, drawing from a list of the Haidian District records with all private schools allocated in three stratas / clusters i.e., (a) top performing schools, (b) average schools, and (c) poor performing schools according to their students' results in the National High School Entrance Examination. From a total number of 66 private schools, five schools were selected.
The following table provides some basic information in relation to the characteristics of the schools in our sample.
…………………………………
Insert Table 1 about here ………………………………… As we can observe from Table 1 , two of the schools included in the sample were situated in the top 20 performing schools, two from the 20 poor performing schools, and the last one from the average schools cluster. The average "years of teaching" was 12.81, and the average "years of working with the current headteacher" was 4.1 years.
These figures support that most of the participants were experienced teachers who were familiar with the school and their respective headteacher actions and behaviors, and therefore able to make credible judgments in relation to the items included in the PIMRS.
Data Analysis
The data analysis was initially conducted for each one of the ten functions of the PIMRS. Then, the extent to which those functions could be incorporated into one of the three dimensions: (a) defining the School Mission, (b) managing the Instructional Program, and (c) developing a Positive School Learning Climate (Hallinger & Murphy, 1985) has been evaluated. In particular, the analysis evaluated the constructvalidity, the reliability and the internal consistency of each function and dimension.
The data were analysed using the SPSS (v.22), the SPSS-AMOS and the EQS software programs.
Content and Face Validity of the PIMRS
As the PIMRS has very rarely been used in the Chinese context, we considered important to explore the content and face validity of the questionnaire. The content validity was evaluated in collaboration with two faculty members of the Department of Education in a Chinese university and three experienced school headteachers, from schools not included in the research sample. This kind of validity refers to the extent to which the content of the measuring instrument is appropriate and relevant to the research purpose. Content validity indicates whether the content reflects the complete range of the attributes under study and is usually undertaken by a number of experts (Pilot & Hunger 1999; DeVon et al., 2007; Antoniou, 2012) . On an overall basis, the conceptual framework of the PIMRS was found to be comprehensive and satisfactory in relation to contemporary research findings on school leadership research and in relation to leadership practices in Chinese middle schools. However, doubts have been raised in relation to the suitability of some items in the Chinese education system. Such items were mainly related with the flexibility of school headteachers to take decisions on issues prescribed by the MoE in China, such as the school curriculum and dealing directly with students and parents. Some suggestions relating to the extent to which some of the PIMRS items could be expanded so as to capture more accurately issues such as the student and teacher behaviour outside classrooms (during break-time) were provided, as part of school learning climate. At this stage, we decided to keep the PIMRS in its formal and complete version and explore those issues empirically via the results of the CFA analyses.
Secondly, the face validity of the surveys was examined. Face validity indicates the extent to which questionnaires appear to be suitable to a study's purpose and is considered as the weakest form of validity (Haladyna 1999; Trochim 2001; DeVon et al., 2007) . The three school headteachers, the two faculty members mentioned above and five teachers, who did not work to any of the sampled schools of the main data collection phase, were asked to evaluate the face validity of the PIMRS. All provided positive comments in terms of how the instrument appears on an overall basis, and in particular issues related with the questionnaire readability, style, language used and formatting. Table 3 , all functions were found to have α scores ranging from .82 to .94, which indicates high internal consistency in all cases.
Internal Consistency / Reliability of the PIMRS
……………………………..
Insert Table 3 about here ……………………………..
We also followed the suggestion by and employed the Ebel's (1951) test to explore the reliability of the PIMRS. This test provides a reliability estimate which is based on the total -aggregated teacher responses from each school.
Some researchers (e.g., Howe, 1995; Taraseina, 1993) suggested that Cronbach's test violates a basic assumption by treating each teacher's response independently, not taking into account that teachers are grouped into schools. When employed the Ebel's formula to the data for each of the 10 leadership functions the reliability was again found to be satisfactory and higher than 0.84 for each of the ten functions.
Construct Validity of the PIMRS
To evaluate the construct-validity of the PIMRS, data were analysed through CFA approaches using the AMOS and EQS software programs. For each one of the ten leadership functions of the PIMRS separate CFA analyses were conducted to help identify the extent to which the theoretical models described by the PIRMS came within acceptable fit indices and parameters. Here we drew on structural equation modeling (SEM). There are two major types of variables in SEM, observed (indicator) variables and latent (construct) variables. As Schumacker and Lomax (2004) argue, "latent variables are not directly observable and hence they are inferred constructs, based on the observed variables that were selected to define each latent variable" (p.
196). So, to operationalise the latent variables i.e., the ten functions of the PIMRS, the instrument items (predictors) were used. Missing values were less than 4% so the typical method of list-wise deletion was employed (Allison, 2002).
First-Order Factors: Construct validity of the PIMRS functions
Having prepared the database for the analyses, first-order CFA models were tested and compared to identify the final model with the optimum fit indices for each function included in the PIMRS. This procedure finally led to the development of ten first-order CFA models, one of each function, demonstrating the construct validity of the questionnaire items in each function. An example relating to the "Frames the school's goals" function is described below.
A first-order CFA model designed to test the multidimensionality of a theoretical construct (Byrne, 1998) was used. Particularly, the model aimed to evaluate the construct validity of the "frames the school's goals" function of the "Defining the school's mission" dimension. The model hypothesised that (a) the five variables (i.e., questionnaire items) could be explained by one factor and (b) each variable would have a non-zero loading on the factor that it was designed to measure, and zero loadings on other factors. The findings of the first order factor SEM analysis generally affirmed the theory upon which this function of the PIMRS was developed.
Particularly, the scaled χ 2 for the one factor structure (χ 2 = 5.6, df =2, p>.05) did not reach statistical significance, the RMSEA was .012 and the CFI was .95, all meeting the criteria for acceptable level of fit. Figure 1 presents the one-factor model and the factor parameter estimates, all of which were statistically significant (p< .001).
……………………………………….
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A similar approach was used for each of the ten functions of the PIMRS. Particularly, two first-order CFA models were generated for the "defining the School Mission" function, three first-order CFA models were generated for the "managing the Instructional Program" function and five first-order CFA models were generated for the "developing a Positive School Learning Climate" function. To evaluate the construct validity of the PIMRS sub-domains, several fit indices were estimated for each model, such as the significance of X 2 , the RMR, SRMR, GFI, CFI and RMSEA.
In cases where the factor-loadings of questionnaire items were not found to be considerably high, alternative models which excluded the particular items were tested and compared with the original models. In all cases, however, it was found that the existing models yielded a better fit than alternative reduced models; thus, all questionnaire items were retained in the final CFA models.
We also considered important to compare the fit indices of the CFA models with and without the six items that have been previously excluded based on the Cronbach's alpha reliability test results. Such comparisons were made for four functions.
Particularly, comparisons were made for the "coordinates the curriculum" function, with and without Q17 and Q20, for the "monitors student progress" function, with and without Q25, for the "maintains high visibility" function, with and without Q32, and for the "provides incentives for learning" function, with and without Q48 and Q49. In all cases, the results provided empirical support to the construct validity of the reduced scales of the PIRMS functions. Based on the Cronbach's alpha and first-order CFA modeling results, the six items have been removed from the second-order factor analyses elaborated below.
Second Order Factors: Construct validity of the PIMRS dimensions
The previous section presented the analysis results providing support to the construct validity of the ten functions of the PIRMRS. Factors obtained from survey correlations are called first-order factors, irrespective of whether they are orthogonal or oblique. Due to the high positive correlation coefficients between all first order factors, i.e., functions, of each dimension, ranging from 0.83 to 0.95 (p<0.05), it was decided to consider the development of second-order factors; i.e., factors that may be determined from the correlations of the first-order factors, in our case, the three dimensions of the PIRMS. Such factors are important for the interpretation of the correlated variables. Second-order CFA models are usually applied when a measurement instrument measures a number of constructs, related to each other and each of which is, in turn, measured by several items. The basic assumption is that these distinct but related constructs could be represented by one or more common higher order constructs (DeYoung et al., 2002) .
For example, for the purpose of this study, we tested whether there is a second order factor for the "Developing the School Learning Climate" dimension that underlies the five specific leadership functions, such as "protecting instruction time" and "providing incentives for teachers" (each assessed by multiple items) which are considered as lower of first order factors (Chen et al., 2005) . The assumption is that the higher order factor could account for the commonality among the specific issues measured by the lower order factors.
Second-order CFA analyses were performed for each of the three PIMRS dimensions of instructional leadership. To test the fitting of each model presented above several fit indices were estimated, such as the significance of X 2 , the RMR, SRMR, GFI, CFI and RMSEA. It was found that the existing models yielded a better fit than alternative reduced models.
The results of the analyses provided empirical support for the construct validity of the PIMRS dimensions and the findings of the second order factor SEM analysis generally affirmed the theory upon which the PIMRS was developed. In all cases, although the scaled chi-square (X 2 =87.1, df=3, p<0.001) was statistically significant, the values of RMSEA (ranging from 0.012 to 0.031) and CFI (ranging from 0.955 to 0.969) met the criteria for acceptable level of fit.
Discussion
This study has evaluated the face, content and construct-validity and reliability of the PIMRS in the Chinese educational system. Although the PIMRS has been utilised extensively in a number of countries (Hallinger, P. & Chen, J., 2015; Hallinger, 2011b; , the instrument has scarcely been used for data collection in the Chinese educational system. This is important as exploring the measuring properties of research tools could have important implications to the research design, the quality of the data and the conclusions drawn (Fromm et al., 2016; Antoniou & Kyriakides, 2011; . Analysis (CFA) approaches using the AMOS and EQS software programs. For each one of the ten leadership functions of the PIMRS separate CFA analyses were conducted to help identify the extent to which the theoretical models developed and used in the study came within acceptable fitting indices and parameters. Second-order
factor CFA models were also tested for each of the three PIMRS dimensions, i.e., factors that may be determined from the correlations of the first-order factors (DeYoung et al., 2002) .
The use of Confirmatory Factor Analysis approaches to explore the construct validity of the PIRMS has very rarely been reported. This is important as several researchers questioned the reliability and validity of several leadership scales, including the PIMRS (e.g. Condon & Matthews, 2010) . The CFA is particularly appropriate to evaluate the extent to which measures of a construct, such as instructional leadership in our case, are in line with our understanding of the nature of that construct (Kline, 2010) . In this perspective, for the data analysis in this study not only first order CFA models, but also second order CFA models have been developed. As Dwyer and Oh were not found to be relevant and appropriate for measuring instructional leadership in the Chinese context and had to be removed to improve both the reliability of the scales and the fitting of the CFA models.
It is also important to note that those items had also been identified by the Chinese local experts-team we collaborated with, during the content validity evaluation of the PIMRS. For example, in relation to the Coordinates the curriculum function they stressed that the two items mentioned above might not be relevant in the Chinese educational system because the curriculum is strictly set by the MOE and there is very little flexibility left to the school headteachers to implement modifications or improvements. Similarly, in relation to the Monitor student progress and Provides incentives for learning functions, the local experts' team explained that in China the "grade-centered" administration has shifted the authority and direct responsibility of supervising teachers and students to grade administrators, rather than to school headteachers directly.
The results of this study indicate that in our attempts to measure and evaluate the impact of instructional leadership we need to consider two types of leadership functions: Holistic and Contextual. The Holistic functions refer to those functions that are found to work in a number of educational systems, irrespective of the differences in context and the diverse cultural backgrounds (Kyriakides & Creemers, 2009; Antoniou et al., 2015) . For example, in this study it was found that 44 out of the 50 items included in the PIMRS are relevant for measuring instructional leadership functions in the Chinese educational system, as found in other educational systems (Heck & Hallinger, 1998; .
At the same time, there are also contextual functions to be taken into consideration in our attempts to measure instructional leadership (Crow, 2001) . For example, in this study it was found that not all PIMRS items were appropriate for measuring instructional leadership in the Chinese Educational system, as we had to remove 6 (out of the 50 items) to reach acceptable and satisfactory fit indices in the CFA analyses. Such contextual factors are based on the assumption that no single set of administrative competences will be effective in all different schools and social contexts (Davis et al., 2005) .
We need to acknowledge that school leadership is a dynamic and multidimensional concept, in which context has an important role. As Hallinger and Heck (1998) argue there is no universal paradigm or theory for examining organizational behavior that is valid in all social or organizational contexts. A similar argument has been made by colleagues of Indigenous research. Such kind of research requires location-specific contextual factors that must be indigenous, but the theoretical lens can be borrowed (Eacott & Asuga, 2014) . Leadership is a socially constructed process the essences of which are culturally affected. This is important as not only the conceptualisation of leadership varies, but also the ways it is exercised varies across societal cultures (Bush, 2011; Dimmock & Walker, 2005; Yukl, 2006) . Leaders that grow up in different societal cultures have different internalised values and beliefs and these values and beliefs tend to drive them to exercise leadership in particular ways. This is also in line with the results of numerous studies conducted in China which found important variations between leadership in Chinese and Western contexts (Law WingWah, 2010) .
Although a number of authors have argued about the need to conceptualise school leadership using more complex conceptualizations, studies exploring leadership and its impact are still focusing on certain activities in isolation from the complex context in which school leadership takes place (Yang, 2014) . As Mulford (2008) argues, "successful leaders adapt and adopt their leadership practice to meet the changing needs of circumstances in which they find themselves. As schools develop and change, different leadership approaches will inevitably be required and different sources of leadership will be needed so that development work keeps moving" (p.48).
Any single one-size-fits-all or adjectival approach to leadership will eventually limit, leadership effectiveness (Crawford, 2012) .
In an attempt to understand better how instructional leadership is implemented and how such practices vary between different educational systems, contexts, and cultures and make an impact in the improvement efforts, we argue in this paper that school leadership must be conceptualized as a complex system rather than as a linear series of events or actions (Clarke & Collins, 2007; Collins & Clarke, 2008; Opfer & Pedder, 2011) , consisting of both holistic and contextual functions.
In such complex and dynamic systems, the importance of context in our efforts to explore the impact of leadership needs to be acknowledged (Antoniou, 2013a) . This is mainly because all leadership described as successful is contingent and research findings support that school leaders interact and behave in various manners, depending on the conditions they face at any given time, the teachers and stakeholders with whom they are interacting. As Gronn (2003) argues, research about the forms and effects of leadership is becoming increasingly sensitive to the contexts in which leaders work and how, in order to be successful, leaders need to respond flexibly to their contexts. The results of this study are also in line with the claims by Li et al., (2012) By no means could the sample of this study, drawn from one district only, represent the whole of China. Future studies could also build on the findings of this study to assess the external validity of the PIMRS by drawing on different samples and cultural contexts. In addition, the external validity of the PIMRS could also be evaluated by comparing its results with the results from other instruments . In relation to the research design, we could argue that there is a need for mixed-methods research design projects, to measure both the generic and contextual factors of school leadership, since in the past both qualitative case studies and quantitative studies were conducted in isolation and in parallel routes. By combining both strategies in a mixed-methods designs future studies could overcome problems of external validity and generalizability, which is the case for case studies, and at the same time problems of interpretation and de-contextualization, which is the case for quantitative large-sample studies. Such studies could further enhance our understanding of the suitability and external validity of the PIMRS in measuring instructional leadership especially in diverse educational settings. This could also be useful to researchers and educators in choosing among research instruments to measure instructional leadership and in making methodological choices when using the PIMRS.
